In the next few years the power and usability of the microcomputer will increase immensely. Current developments that are contributing to this growth are CD-ROM, the 80386 microprocessor, and the graphic user interface. As the information-handling capability of the computer grows with these new developments, the microcomputer industry will increasingly market information products to end users. As this happens, the library will be challenged to provide users the same ease of access to information that they have on their own computers.
In the next few years the power and usability of the microcomputer will increase immensely. Current developments that are contributing to this growth are CD-ROM, the 80386 microprocessor, and the graphic user interface. As the information-handling capability of the computer grows with these new developments, the microcomputer industry will increasingly market information products to end users. As this happens, the library will be challenged to provide users the same ease of access to information that they have on their own computers.
he role of the library is changing rapidly in the kaleidoscopic world of contemporary information access. Computers are altering the flow of information, changing the way old services are performed, and creating totally new services. Commercial vendors are challenging the role of the library on many fronts, including online seilrching, document delivery, electronic publishing, acquisitions, and userfriendly access to books. l-4 And on campus, with the increasing computerization {)f information, the library will likely take ori characteristics of the computer center if it is to surviveY Underlying these rapid changes in the information environment is the astonishing growth in the power of microcomputer hardware and user-friendliness of microcomputer software. In three to five years microcomputers will have the power of today' s minicomputers and even mainframes, without the accompanying difficulties of these larger systems. Allen Veaner has noted the accelerating growth in microcomputer power and usability:
Mysteriousness and inconvenience, once the hallmarks of the computer, have been almost completely eliminated ... computers and software are gradually giving users greater and greater power to cut through bureaucracy, formality, and red tape, to extract what the.)T want from data files and information systems. 7 Veaner also points out the threat to traditional libraries posed by the power of the microcomputer. He contrasts the oftennoted user-unfriendliness of traditional libraries with the new user-friendliness of the microcomputer. 8 Young faculty and students who have extensive experience with the new powerful, user-friendly computers will bring pressure on the library to provide information in a form as easy to use as it is on their microcomputer. If we fail to do this, he says, other agencies, on campus and off campus, will take over our role. 9 He notes that just as publishers have learned to bypass the library and market textbooks directly to faculty, information providers will likely also bypass the library in marketing electronic information products to end users. 10 This paper will show how recent hard- ware and software developments are rapidly making the bureaucracy-fighting, user-friendly microcomputers described by Veaner into true information workstations that will give users the power to manage huge data files themselves. These microcomputer developments are CD-ROM, the 80386 microprocessor, and the graphic user interface. In the course of discussing these advances, the paper will suggest that the microcomputerinformation industry is coming to realize that information handling in the near future will be closely allied to microcomputer use and that the industry will therefore be in the business of selling information products as much as computers.
CD-ROM CD-ROM is clearly the first giant step in transforming the microcomputer into a bona fide personal information workstation. Jim Wavada, in accord with Veaner, warns us that CD-ROM should be seen as "the harbinger of the personal research library," which will make it possible for end users to manage their information independently of the traditional library. 11 He says that although in its early stages CD-ROM is being marketed to libraries because librarians are already familiar with computer literature search techniques, it will be sold mainly to end-users once it becomes established (a view shared by Harold Shillu). Wavada states clearly the threat posed for the library by CD-ROM:
In [the] coming era, libraries will confront competition from creative entrepreneurs promising personalized research libraries that no longer require the one-to-one contact that has kept the information professional at the center of the informing process. 13 Evidence confirms Wavada' s prediction that CD-ROM will be aimed at the general information user, and particularly the user of microcomputers. One indication is the pattern of reporting of new developments in CD-ROM. The library literature has published a fair amount on CD-ROM in the last two to three years, but it cannot rival the coverage in the microcomputer literature. With at least three weeklies and March 1990 numerous monthly journals, which are heavily supported by advertising revenue, the microcomputer literature has now become the place to find the most thorough and timely coverage of new CD-ROM developments. 14 Another indication of the growing interest in CD-ROM within the microcomputer industry is the attention given the medium by Microsoft. This software company has sponsored four annual conferences on CD-ROM and has lent its support in several other ways also . 15 Finally, it is notable that the user interface of CD-ROM systems frequently borrows heavily from the interface used in other microcomputer applications. Although this may seem insignificant, it is important because it will make it easier for the general microcomputer user to learn to use CD-ROM.
THE 80386 MICROPROCESSOR
In April1987 ffiM announced a new line of microcomputers, the PS-2, some models of which are based on the 80386 (generally shorted to 386) microprocessor. There has been some confusion about the nature of these new machines, in large part because there is not yet an operating system to take advantage of the great power of the 386 processor . 16 But once an operating system is developed and adopted as a standard, the power of the 386 machines will far surpass the nosbased ffiM-PC. Indeed, they will come close to the power level of current minicomputers and mainframes and will certainfy have profound effects on all aspects of microcomputing . 17 Of particular significance for information handling, they will revolutionize database software, making it practical to maintain files approaching the size of CD-ROM databases. 18 Software enhancements made possible by the power of the 386 processor will make database systems much easier to use. Artificial intelligence features, for example, will make searching databases easier, and hypertext features will make it easy to customize the database interface to the needs of specific users. 19 ' 20 Much more could be said about the 386 processor and the effect it will have on microcomputing. Whole new categories of software are likely to evolve to take advantage of the great power of the 386 processor. The 386 machines will certainly accelerate the trend that has emerged with CD-ROM for the microcomputer-information industry to market products directly to end users.
THE GRAPHIC USER INTERFACE
As anyone knows who follows the current microcomputer scene, the name of today's user-friendly microcomputer is Macintosh. With its icon-based graphic user interface, the Mac has garnered the image of "the people's computer." Inqeed, Veaner's description of the allpowerful computer that allows users to ''cut through bureaucracy, formality, and red tape" almost sounds like it is right out of an advertisement for the Mac. But the user-friendliness of the Macintosh is much more than mere advertising hype. The Mac truly is popular, as anyone can easily see by walking into the public microcomputer cluster in our library and comparing the number of students using Macintoshes and IBM PCs. '!Veaner's description of the allpowerful computer that allows users to 'cut through bureaucracy, formalffy, and red tape' almost sounds like · ~tis right out of an advertisement for .•the Mac." ' Despite its popularity, the Macintosh )'l!lS not affected us much in the library. It has been mainly a graphics machine and ~as not tried to compete with the IBM PC >'~Sa text-based workhorse. In the library, ·.We deal mainly with text, of course, so the · IBM has suited us well. But the dichotomy .·.''l:>ehlree'n the graphic Macintosh and the based IBM is breaking down. The side of the microcomputer industry seen what an extraordinary success Macintosh graphic interface has been, the new 386 machines will therefore a similar (though as yet undetergraphic interface, 21 thus transfer-Power of the New Microcomputers 97 ring to microcomputers in general the image earned by the Mac as the user-friendly computer par excellence. Seen from this perspective, a recent ad for the Macintosh appears especially ominous. In a 1987 issue of Newsweek on Campus magazine, hiding in the midst of a verbose sales pitch for the Mac that lists its many virtues for the busy college student is the phrase "There's also software that can tie you into a wide variety of databases . . . so you can check out of the library for good'' ( emphases added). 22 At the time this ad appeared, we may have thought we could dismiss its thinly veiled attack on the library as a sales pitch for one particular computer. But just as the microcomputer industry is borrowing the idea of the graphic interface from the Macintosh, it will undoubtedly also latch on to Apple's marketing strategy for the Mac, featuring prominently the information independence made possible by the new computers. This is not to suggest that manufacturers will explicitly mention the library in their marketing campaigns; · indeed they are probably not thinking much about us at all. However, the selling of the new computers may contribute significantly to the emerging information matrix that is moving users toward managing their information independently of libraries, and this can indeed be thought of as drawing them in the direction of "checking out of the library for good." CONCLUSION Veaner' s prediction of the powerful, user-friendly microcomputer is fast becoming a reality. With CD-ROM, the microcomputer industry has discovered the information market, and it will certainly continue to mine this rich vein when the 386 processor and the graphic interface give users even more informationhandling power. Though this paper discussed new microcomputer developments separately, in reality all of them will work together. When fully equipped 386 computers become available, for instance, their powerful features will be used in combination with CD-ROM. The graphic user interface will be an especially potent addition to the mixture. It will bring the masses to information handling just as the Macintosh has brought the masses to microcomputing. CD-ROM and the 386 processor will give users the power to become information independent, but it is the graphic user interface that will harness the power, making the personal information workstation a reality.
''Instead of perfecting our individual question-answering skills, we need to spend our time and energy designing computer systems to help us interpret the library to users."
Where does all of this leave us in the library? How can we meet the challenge of the new information. environment? The answer is apparent. As Veaner and others have said, we need to learn to combine the unique organizational skills we have as librarians with the vast power of the computer to forge a new role. 23 ' 24 Evelyn H.
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Daniel put her finger on our new mission in a recent forum on reference service when she suggested that instead of perfecting our individual question-answering skills, we need to spend our time and energy designing computer systems to help us interpret the library to users. 25 There are certainly signs that we are getting the message and using the new power of the microcomputer. 26 But we must accelerate our efforts if we are to survive. Particularly with the advent of the graphic interface, we need to learn about the power of computer interfaces. 27 Systems such as Hypercard, for instance, offer a gold mine of interface tools; Hypercard is particularly notable for us because its card metaphor is so much like our old friend the card catalog. 28 Summing up, I think we should see the powerful computers of the future not as a threat, but as a great opportunity. As Robert Newhard says, our great challenge is to lead users through the complex new world of information to a higher level, the knowledge level. 29 
